Abstract. Desert riparian forests are critical habitats that provide a variety of ecosystem services in 1 arid environments. They are also endangered ecosystem types that are sensitive to disturbance and 2 threatened by desertification. Despite of previous studies stressed on the interactions between desert 3 riparian forests and water availability, the lack of comprehensive information on the forests 
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Desert riparian forests are the main communities in the low reaches of Heihe River, the second 11 largest inland river of China (Feng et al., 2015) . During the past century, human population increase 
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Since soil moisture is greatly influenced by soil properties, the distance from the river channel is 16 therefore a synthesis, not only of water availability but also soil properties (e.g., bulk density, soil 17 particle size, and soil nutrition) . suggested that water 18 was more tightly bound to clay than to sand particles and soils with higher clay content had greater 19 resistance to water movement than soils with higher sand content. Similarly, soil nutrition (e.g., soil 20 organic matter and total nitrogen) is the basic substance that sustains vegetation growth of desert 21 riparian forests (Yarwood et al., 2015) , as opposed to salt content which mainly halts the restoration of 
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where RDen is the relative density, RF is the relative frequency, RDom is the relative dominance,
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RH is the relative coverage and RC is the relative coverage.
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In our study, the total diversity index of community was deployed to depict the community 16 diversity in each site. According to the characteristic of community vertical structure, the total diversity 17 index of community is measured using the weight of indices in different growth types. The weight is 18 the average of the relative coverage and the thickness of the leaf layer (Fan et al., 2006 
where C is the total coverage of community ( = ∑ ); i = 1, tree layer; 2, shrub layer; 3, herb 22 layer, and the meaning of i same below; h is the thickness of the leaf layer for various growth types 23 (ℎ = ∑ ℎ ), Wi is the weighted parameter of diversity index of i th growth type, Ci is the coverage of the 24 i th growth type and hi is the average thickness of the leaf layer of the i th growth type. Among them, the 25 thickness of tree leaf layer is calculated at 33.3% the height of the tree layer, the shrub layer is at 50% 26 and the herb layer is at 100%.
27
The total diversity index of the community was calculated according to the following formula: where W is the weighted parameters of the tree layer, shrub layer and herb layer. D is the diversity 1 index of the tree layer, shrub layer and herb layer.
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The diversity index of different layers can be calculated using the formulae listed below. 
10 Finally, Patrick's index of richness was calculated as
where Pi is the relative important value of species i, and S is the total number of species in the i was distributed near the river bank, mostly within 500 m from river channel.
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Hydrol Vegetation community height and density dropped rapidly along the distance from the river channel 8 ( Fig. 3a, b) . Community coverage experienced a bimodal pattern, peaked at the distance of 500-1000 m 9 and 3000 m with the coverage of 88% and 70%, respectively (Fig. 3c) . The variation of vertical 10 structure was depicted by the following hierarchy coverage (Fig. 3d) . The tree layer mainly existed 14 Community diversity was low along the whole gradient and all diversity indices showed a bimodal 15 pattern along the distance from river channel (Fig. 4) . The Shannon-Wiener diversity index, Pielou 16 evenness index and Patrick richness index peaked at the distance of 1000m and 3000m (Fig. 4a-c) . The
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Simpson dominance index, however, formed an opposing trend to the other three diversity indices, by 18 peaking at the distance of 500m and 2000m where the other indices were at their low level (Fig. 4d) indices along the gradient from river channel (Fig. 5a) . SWC3, however, showed a different pattern by 4 peaking at the distance of 1000 m from river channel and dropped rapidly after the distance of 2500 m.
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The proportion of silt and clay peaked at the distance of 1000 m from the river channel (Fig. 5c ),
6
while bulk density reached its lowest point (1.07 gcm -3 ) (Fig. 5b) . After peaking at 1500 m, sand community, redundant variables were eliminated by a forward selection method. Table 2 and TP (8.1%). The variation mutually explained by the three groups, however, was small (below 12 1.5%). sites in hyperarid zone were often characterized by barren soil with less than 1% soil organic matter 1 (Fig. 5d) . Such low amount of SOM might not be able to boost the growth of various species in desert 2 riparian forests (Wang et al., 2016) . At the same time, the dominant species (i.e., P. euphratica and T. more frequent drought scenario. To halt degradation in this critical zone, we suggested the development 1 of natural channels that perpendicular to the river to fully extend the influence scope of ecological 2 water conveyance and benefit the regions far from the river bank (Zhang et al., 2011b) . So far, the 3 existing artificial channels were built out of concrete for irrigation purpose and consequently, they did 4 not have the seepage property of natural channels, generating little benefit to these dry areas. In 5 addition, fence and additional regulation should be set to minimize human disturbance (e.g., grazing, 6 firewood cutting) in this gradient as vegetation on the surface of shrub dune was extremely important 7 for stabilizing the sand dunes and preventing desertification process. 
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